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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purpoge of providing general guidance ta employeaa of the Goddard Space Flight
Center (GSFC}. This document may be distributed outaide GSFC only as a
courtesy t¢ other government agenciee and contractoers. Any distribution of
thie document, or application or use cof the information contained hereipn, is
expressly conditioned upon, and le subject to, the fnllowing understandings
and limitatione:

{a)

(b)

(c)

(d}

()

The information was developed for general guidance only angd is
subject to change at any time;

The infeormation wae developed under unique GSFC laboratory conditions
which may differ substantially from outside conditions;

GSFC does not warrant the acouracy of the informatien when applied or
u#ed under other than unique GSPC laboratory conditions;

The information should not be conetrued as a representation of
product performance py either GEPC or the manufacturer;

Neither the United States government nor any person acting on bahalf
of the United States government assumes any liahility resulting from
the application or use of the informatian.
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A radiation evaluation was performed on JTXV4N49 to detcermine the
total dose tolerance of these parts. A brief summary of theo test
results is provided below. For detailed information, refer Lo
Tables I through IV and Figure 1.

The total dose testing was performed using a cobalt~60 gamwa ray
source. PBuring the radiation testing, eight parts were irradiated
under bias (see Fiqure 1 for bias configuration), and two paris
were used as control samples . The total dose radiation steps
ware 2h, 50, 75, and 100 krada, After 100 krads, parts were
annealed al: 257C for 24 and 168 hours (cumulative). Then the
parts were furLher irradiated for 200 and 300 krads. The dose
rale was belween 1.3 - 5.3 krads/hour, depending on the total
dose level (see Tahile IT for radiation schedule) . After each
radiation exposure and anncaling treatment, parts were

eleclrically tested according to the test conditions and the
specification limils listed in Table III.

All (B) parls passed inilial clcectrical measurements. llowever,
after the first radiation exposure of 25 krads, parts failed to
meet the minimum specification limil on TChy. Readings for ICaoy
ranged from 1.2-1.8 mA against the minimum specification limit of
2mA,. However, parts passed all other Lesls. After 50 krads, parts
showed continued degradatien in ICay, and onc part (SN 157) also
exceeded the maximum specification limit of 0.3V for VCBSAT with
a reading of 2.05vV. After 75 and 100 krads irradialion, VCESAT
was measured to ke greater than 2.0V on all parts.

No significant recovery was observed on annealing the parts for
24 and 168 hours. On continued irradialtion to 200 and 200 krads,
parts showed continued degradation in ICpy and VCRSAT. In
addition two parts failed 1Copp after 200 krads and all parts
failed ICopp after 300 krads. Table IV provides the mean and



standard deviation values for each parametor after different:
radiation exposures and annealing treatments.

Any further details about this cvaluation can be oblained
request,

8954,

upon
1T you have any questions, plecase call me at (301 731-



TABLE I.

Generic Part Numbor:

ISTPF Non-Common Buy
Part Number:

ISTP Nen-Common Buy
Control Number:

Charge Number:
Manufacturer:
Quantity Procured:
Lot Date Code:
Quanlity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Control Samples:

Fart Function:
Part Technology:

Package Style:

Part Information

4N49

JIXVAN4 S

2092n
C80265
TI

39
8843

153,
157,

154,
158,

155,
159,

151, 152
Opto-Couplcr
Bipolar

2 FPin

156
160

Metal Can



TABLL Il1, Radiation Schedule

EVENTS

1) Initial Elecectrical Measuremcnts

2) 25 krads irradiation @ 1470 rads/hr
Post 25 krads Electrical Measurement s

3) 50 krads irradiation @ 1515 rads/hr
Post 50 krads blectriecal Measurements

4) 75 krads irradiation @ 1470 rads/hr
Post 75 krads Electrical Measurements

5) 100 krads jrradiation € 1250 rads/hr
Post 100 krads Rlectrical Measurements

6} 24 hour annealing -
Post 24 hr klectrical Measurements

7} 168 hour annealing
Post 168 hr Electrical Measurements

8) 200 krads irradiation @ 5260 rads/hr
Post 200 krads Electrical Mcasurements

9) 300 krads irradiation ® 1490 rads/hr
Post 300 krads Electrical Measurements

NolLes:

1) All parts were radiated under bias at the cobalt-60 gamma ray

facility al: GSFC.

DATE

06/06/91

0a/06/91
06/10/91

06/10/91
06/11/91

06/11/91
06/12/91

06/12/91
06/13/31

06/13/51
N6/14/91

06/13/91
0e/20/91

06/20/91
06/21/91

06/21/91
06/24/91

2} All electrical measurements ware performed ofi~site at 25°C.

3) Annealing performed at 25°C undor bias.

* Post 25 krad electrical measurements were scheduled for
96/07/91; however, due to calibration of the test equipment,
parts were held under bias until measurements could be made on

06/10/91.



Table TIT.

Electrical Characleristics of JTEVANL G

CDETLTA LIMITS :
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ALCOFE) = 28 nA
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TABLETY: Summary of

trical Measurements after

Total Dose Exposures and Annealing for JTTXV4N49 L2,
Tctal Dose Exposure (krads) i Annealirg [Tota~ Dose (krads)
Initials 25 50 75 100 168 hrs 200 3¢0
Spze. Limlits

Parameters min max ad | mean sd near  3d gd | mean mi5mean 24
IR ul 100 B.9F 18.% 1.9 1€.4 17.5 i 16.8
VF v a.8 1.5 .01 oL .01 0% ! .C1
VBRCEQ | <o
YVBRZES V| <5
VBREBC vl 3
ICO=T oA 130 0D.91 0.31 1.8 11.1 47,2 442 .8
ICBOFF  nA 10 0.28 [ 0.21 .34 9.58 .26 0.77
ICON ma[ 2 12 c.18 0.09 .05 0.0% | 0.06
ICBON ua| 30 4.1 3.7 2.5 3.8 | 3.7
HFE 100 13 14 15 19 3%
VCESAT v £.3 0.01 0.65 - - -
Hetesz:

1/ Thka mean and standard deviation values were caloculated over the sight parts irradiated in this testing,

The contirol samples remained constant throughout the testing and are not included in “his table.

2/ Stotistical <ata for pest £4 hour znnealing measurements 1s not included in Table IV, btk is available

upon mecuest.,

3/ after 73 kreds anc beyond, VCESAT for all parts was greater than tha upper limit (2.0¥) of the zesting
range of the test equipment for this parareter.



Ficure 1. Radiation Bias Circuit for JTXV4N49
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